Objective: The aim of this study was to assess the influence of patient characteristics on edentulous subjects' preferences for different prosthodontic treatments with implants.
| INTRODUC TI ON
Although implant-retained prostheses are likely to provide improvements in oral function and comfort for edentulous subjects, many patients still refuse implant therapy and choose conventional removable dentures instead (Cooper, 2009; Ellis et al., 2011; Müller, Salem, Barbezat, Herrmann, & Schimmel, 2012) . Costs and concerns about surgery are usually reported as main reasons for patients' preferences regarding implant treatment options (Ellis et al., 2011; Narby, Kronström, Söderfeldt, & Palmqvist, 2008) .
However, a variety of other factors may also play an important role for choosing less invasive and more conservative treatment alternatives (Leles, Ferreira, Vieira, Campos, & Silva, 2011) . This is exemplified when implant treatment is offered free of charge or with subsided costs, but yet the refusal rates remain high (Walton & MacEntee, 2005) .
Besides external influences, such as professional advice and previous information (Korsch, Robra, & Walther, 2015; Wang, Gao, & Lo, 2015) , a range of individual factors may influence patients' decisions before undergoing treatment (Ellis et al., 2011; Müller et al., 2012) . In many cases, there is a considerable distance between treatment acceptance and the decision to actually undergo treatment, and patients demonstrate distinct predispositions to accept different interventions. Previous studies with subjects presenting with a wide range of prosthodontic treatment needs showed that individuals' intention and behavior toward treatment is mediated by their perceived comfort in performing the particular behavior. This in turn is determined by the total set of accessible control beliefs (perceived behavioral control), which includes perception of costs, opportunity costs, perceived need, and access to dental care (Vieira, Silva, Nogueira, & Leles, 2016; Vieira, Silva, Nogueira, & Leles, 2015) .
Similarly to the individual variability in patient treatment-seeking behavior, edentulous patients also diverge when they are asked to choose different options for prosthodontic rehabilitation. In a previous study which aimed to capture the different factors influencing edentulous patients' preferences for treatment using conventional or implant-retained dentures, technical, and clinical issues played a major role in treatment decisions and patient preferences (Leles et al., 2011) . Moreover, social/financial status and oral-related quality of life (OHRQoL) may also be important factors that affect patients' preferences and should be factored into clinical decision-making.
Individual preferences for different rehabilitation strategies, including implant interventions, may vary among edentulous patients and influence greatly the likelihood of choosing or refusing a specific treatment option. Thus, the aim of this study was to assess the influence of a range of patient factors, including socioeconomic determinants, on edentulous subjects' preferences for prosthodontic rehabilitation options in the maxilla and mandible. The hypothesis tested in this study was that underlying patient-reported factors are predictive of edentulous patients' preferences for conventional denture treatment and treatments with implants.
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CD was considered the reference category. Statistical significance was set at p < 0.05. IBM-SPSS 24.0 software was used for all data analysis.
| RE SULTS
The study sample included 131 participants. Data collection occurred during different periods between 2008 and 2016. A descriptive report of participants' characteristics, denture use, and satisfaction is detailed in Table 1 The majority of participants reported low levels of formal education (49.5% had <4 years) and predominantly low monthly income (77.1% had individual income ≤2 BMWs). Concerning denture use, 88.5% and 73.3% were currently wearing maxillary and mandibular conventional complete dentures, respectively, but only 55% reported to be satisfied with the current dentures. Figure 1 illustrates the reported preferences according to the "preferred" and the "refused" treatments for the maxilla and mandible. CD was rated as the most preferred treatment for the maxilla by 45.8% of participants compared to 35.9% in the mandible. Overall, IFD was the most preferred treatment for the mandible (38.9%). A statistically significant difference in the proportion of preferred and refused treatments for the maxilla and mandible was only detected for IFD (p = 0.01).
Bivariate comparative analyses of individual variables among the participants are detailed in Table 2 . Participants' treatment preferences for the maxilla differed in groups as defined by age and level of education (p < 0.001), income (p < 0.01), satisfaction with current dentures (p < 0.05), and the OHIP-Edent "oral pain and dysfunction" (OPD) domain (p < 0.01), whereas preference for the mandible was related to the level of education (p < 0.001), income (p < 0.05), and the OHIP-Edent OPD domain (p < 0.01).
Variables were included in the logistic regression model which assessed associations between independent variables and the outcome (participant's treatment preference). Binary logistic regression considered patients' preferences dichotomized as conventional treatment (CD) and implant treatments (IOD + IFD). TA B L E 1 Descriptive characteristics of participants (n = 131)
Crude and adjusted regression models are reported in Table 3 , in which higher level of education, higher income, and higher OHIPEdent/OPD domain scores were significantly associated with preference for implant treatments for both the maxilla and mandible.
Multiple multinomial regression (Table 4) 
| D ISCUSS I ON
The findings of this study indicate that in a sample of predominantly older, low-income edentulous subjects with low levels of formal education preferred treatment options differ for the edentulous maxilla F I G U R E 1 Frequency distribution of edentulous individuals' preferences according to the "preferred" and the "refused" treatments for the maxilla and mandible. Available options were conventional complete dentures (CD), implant overdentures (IOD), and implant fixed dentures (IFD) This study has a number of positive aspects, as it is a study which specifically explored a very important aspect of individualized treatment planning for edentulous patients. Furthermore, a range of validated instruments was used. And the number of patients included was considered sufficient on the basis of the number of events-per-variable in logistic regression modeling. On the other hand, one underlying limitation is that not all the treatment options were immediately available to the patients in the study as only treatment with CD is available within the public health system in Brazil. In addition, although participants were given extensive information on what is involved in providing each of these treatments, including the TA B L E 3 Binary logistic regression for independent variables associated with implant treatment preferences (implant overdenture + fixed implant denture). Conventional dentures (CD) treatment was set as the reference category. Only significant associations are shown for the adjusted regression models TA B L E 4 Multinomial logistic regression for variables associated with preference for implant-retained overdenture (IOD) and implant fixed dentures (IFD) and conventional complete denture (CD) group as the reference category surgical and prosthodontic aspects of implant treatments, the study methods did not reproduce the actual clinical settings where such treatments would be delivered. Future studies with a prospective design are needed to identify the gaps between need (both normative and perceived), demand, and actual utilization of dental care, as well as to measure the effective demand need to be addressed to improve the oral care delivery system (Pradeep et al., 2016) .
Despite the aforementioned benefits of dental implants, many patients still tended to prefer CD, especially for the maxilla. This finding may be due to the disparity between the quantitatively measured outcomes in clinical research and the subjectivity of patients' perceptions and their own criteria for treatment decisions. In other words, patients may prefer one treatment instead of another not because it has a superior outcome, but because they find such treatment more acceptable (McPherson, Britton, & Wennberg, 1997) .
Clinical studies often focus on the efficacy and effectiveness of a treatment based on the estimates of expected change in oral health, but its acceptance and adoption by clinicians, patients, and the general public depend on other factors including economic issues (Esfandiari et al., 2009) . This is particularly important in implant therapy as patient costs remain very high. In addition, randomized clinical trials are influenced by the emotional responses to treatment assignment, which may influence the estimates of treatment effec-
tiveness. An underestimation of effectiveness will occur if more patients express a preference for a treatment which is considered inferior. Furthermore, the patients' "disappointment" at having been assigned a nonpreferred treatment may be reflected in their ratings of satisfaction (Awad, Shapiro, Lund, & Feine, 2000; McPherson et al., 1997) . Patients' preferences have a major influence on their decision to not participate in randomized trials and affect drop-outs or noncompliance rate along the trial, reducing the general applicability of the results (Awad et al., 2000) .
The results of this study show that individual factors related to socioeconomic considerations play a major role in patient's preferences.
Those with higher levels of education and higher incomes were more likely to opt for implant treatment, particularly IFD. These variables are closely related to individual accessibility to information and affordability of consumption items. Chowdhary, Mankani, and Chandraker (2010) conducted a survey to investigate the willingness to consider treatment with oral implants in urban India and found that, from those respondents who had heard about oral implants, 24% would definitely get implants if needed, and 53% were likely to get the treatment. Those who did not agree to undergo implant treatment, did so due to the high cost of implants (85%) or because they required more information about the procedure (15%). As a result of high patient costs associated with dental implants the need for dental insurance coverage has been advocated as a way to improve treatment accessibility (Chowdhary et al., 2010) . The role of treatment cost on clinical decision-making also reinforces the importance of cost-effectiveness studies comparing competing treatment options for the edentulous patient.
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| CON CLUS IONS
In summary, the study findings suggest that edentulous subjects' preference in favor of conventional or implant treatments will vary between individuals and is affected by socioeconomic and clinical predisposing factors. Patient preferences also showed different features for the maxilla and mandible. Levels of formal education, income and perceived oral health-related quality of life impacts were identified as factors associated with patients' preference for treatment with implants and may be considered as relevant aspects for shared decision-making about prosthodontic rehabilitation for the edentulous patient.
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